. Some of these malformations result in heart disease and nervous system deformities including mental retardation. Others include ocular defects, infertility, skeletal deformities and spontaneous abortion in those infants who cannot survive [7] .
Manning et al. stated that the frequency of major congenital malformations detected at birth varies from 1%-1.17%, increasing to 2%-3% at about 5 years of age [9] . The incidence of congenital malformations varies depending on racial/ethnic and geographical factors. Malformations such as anencephaly occur in 1 per 175 births in Ireland compared with 1 per 2700 births in Uganda. Birth defects seem to be higher in Negroid than in Caucasian infants, possibly due to malnutrition and some practices of pregnant Negroid women [10] .
The present study was carried out to assess the frequency of congenital malformations in Port Harcourt in Rivers state, an oil production area of Nigeria. There is no formal documentation of congenital anomalies in this part of Nigeria, which is an oil production area. These data will serve as part of the statistics for this part of the South-South geopolitical zone of Nigeria.
Methods
This was a records-based retrospective, descriptive study. The records of congenital malformation in the maternity sections of the departments of obstetrics and gynaecology and paediatrics of the University of Port Harcourt teaching hospital and Braithwaite Memorial hospital in Rivers State were studied. Birth records and lists of congenital malformations were compiled over a 14-year period from 1990 to 2003. Congenital anomalies were arranged according to systems of the body. The incidence of congenital anomalies was calculated per 1000 births and as percentages of anomalies.
Results
The type of anomaly and the incidence in each body system are presented in Tables 1 and 2 . The records showed that University of Port Harcourt teaching hospital had a total of 19 572 births with 78 (0.4%) congenitally malformed babies. The body systems most affected were the central nervous system in 46.2% of cases (an incidence of 1.84/1000 births), skeletal system in 43.6% (1.74/1000 births), urogenital system in 5.1% (0.20/1000 births), respiratory system in 2.6% (0.10/1000 births) and gastrointestinal tract in 2.6% (0.10/1000 births).
Braithwaite Memorial hospital recorded 20 121 births with 47 (0.2%) congenital malformed babies. Malformations involved the central nervous system in 34.0% of cases (0.80/1000 births); skeletal system in 48.9% (1.14/1000 births), oral and special senses in 2.1% (0.05/1000 births), urogenital system in 6.4% (0.15/1000 births) and gastrointestinal tract in 4.3% (0.10/1000 births).
Discussion
In this study the incidence of congenital malformation was higher in University of Port Harcourt teaching hospital than in Braithwaite Memorial hospital even though the recorded birth rate was higher in Braithwaite Memorial hospital. This may be because University of Port Harcourt teaching hospital is a tertiary specialist centre with more specialist physicians experienced in diagnosing malformations than Braithwaite Memorial hospital which is a secondary level institution. University of Port Harcourt teaching hospital may therefore be more vigilant in the diagnosis of malformations than Braithwaite Memorial hospital and may also have better record-keeping of children born with malformations.
In both hospitals the central nervous system and skeletal systems had a higher incidence of malformations compared with abnormalities related to the gastrointestinal tract and urinary systems. This is in line with the results of Ekanem et al. who reported a higher incidence of malformations in both the skeletal and central nervous systems in 2 other states of Nigeria, Akwa Ibom and Cross River [11] , which are in the same geopolitical region and exposed to almost the same petrochemical hazards as Rivers state. This study also reflects previous work carried out in states within the same geopolitical region of Nigeria [12] [13] [14] . Ekanem et al., however, reported a higher incidence of malformations related to the gastrointestinal tract and urinary system in Abia State University teaching hospital located about 60 km from Rivers state [15] . The differences in environmental conditions may account for these differences.
It has been suggested that pollution from the petrochemical industry is a predisposing factor in some congenital malformations [16] and this requires more investigation. Port Harcourt in Rivers state is an oil-rich city in the South-South geographical zone of Nigeria. Oil spillage from petroleum exploration affects water quality and terrestrial fauna. Gas flaring constitutes a toxicological threat to inhabitants of these areas. Heavy hydrocarbons that cannot be carried into the atmosphere fall back and become inhaled, while others get attached to vegetables for consumption, which over time may be toxic to the body or cause congenital malformations in babies born in the area. Toxic agents may have induced malformation in the fetus during the 4th and 5th week. This period is the critical period in the formation and development of the central nervous and skeletal systems [17] . Residents in the area have reported that many pregnant women died following oil spillages. These who survived gave birth to babies with abnormal appearance. Some of these babies were ill and died, while those who survived could not attend school because they were mentally retarded or were physically challenged [18] .
Inhalation of toxic gases can cause impairment of the normal development of the fetus. Environmental pollution may be responsible for the increased incidence of central nervous system malformations in Rivers state. This is supported by reports showing that increased risk of structural birth defects with chromosomal abnormalities may be caused by air pollution and proximity to hazardous waste sites [19, 20] . There are also reports that pregnant women may have greater susceptibility to environmental toxic exposure, specifically to volatile organic compounds such as methanol, toluene and trichloroethylene [16] . Poverty, poor access to proper medical care in rural areas for pregnant women, chromosomal abnormalities and maternal age may also be factors in the occurrence of these abnormalities [21] .
In the present study we did not attempt to compare the incidence of congenital abnormalities in these 2 hospitals in River state with those elsewhere, as was done by Msamati et al. in Malawi [22] . This is because of the poor record-keeping in African countries compared with developed countries where there are efficient, continuous systems of registration of congenital In conclusion, this study has provided some limited, baseline data on the 14-year incidence of congenital malformations in 2 public hospitals. More research is needed into long-term trends in congenital malformations and possible associations with environmental pollution in Rivers state. 
World Health Assembly resolution on birth defects
Birth defects are a significant but under-recognized cause of mortality and disability among infants and children under 5 years of age. WHO estimates that some 260 000 deaths worldwide (about 7% of all neonatal deaths) were caused by congenital anomalies in 2004.
In 2010 the World Health Assembly passed resolution on birth defects (WHA63.17), which urged Member States to: i) raise awareness among about the importance of birth defects as a cause of child morbidity and mortality; ii) develop plans and activities for integrating effective interventions; iii) promote the application of internationally recognized standards regulating the use of chemical substances in the air, water and soil; iv) increase coverage of effective prevention measures including vaccination against rubella, folic acid supplementation and others; v) develop and strengthen registration and surveillance systems for birth defects in order to have accurate information available for taking decisions on prevention and control of these birth defects; vi) develop expertise and to build capacity on the prevention of birth defects and care of children with birth defects; vii) strengthen research and studies on major birth defects and promote international cooperation in combating them; viii) raise awareness about the importance of newborn screening programmes and their role in identifying infants born with congenital birth defects; ix) take all necessary measures to ensure the full enjoyment by children with disabilities of all human rights and fundamental freedoms; x) and support families who have children with birth defects and associated disabilities.
